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(g) A splashproof electronic device. 

(g) A splashproof construction for a portable 
electronic device, comprises an electronic de- 
vice main unit (1), and a battery pack (2) to be 
mounted on the electronic device main unit (1), 
whereby one of either the electronic device 
main unit (1) or the battery pack (2) has a 
boundary surface (4) formed along a combined 
surface (3) and a peripheral edge and with a 
graded step with respect to the combined sur- 
face, and a guide rail (5) provided adjacent to 
the boundary surface (4), and the other of either 
the electronic device main unit (1) or the battery 
pack (2) has a peripheral wall (11) aligned with 
the boundary surface (3) and a guide groove (9) 
to be slidably engaged with the guide rail (5). 
bottom wall of the peripheral wall (11) has a 
notch 12 abutting on a lower surface (13) of the 
graded step on the boundary surface (4), a 
water-repellent sheet (15) is provided at the 
bottom of the guide groove (9), and a seal plate 
(14) made of a highly elastic material is provided 
either on an end surface of the battery pack (2) 
abutted on the electronic device main unit (1) at 
an end point of sliding when the battery pack (2) 
is slid and mounted or on an abutment surface 
of the electronic device main unit (1) in contact 
with the end surface. 
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The present invention relates to an electronic de- 
vice such as a portable telephone. 

in a portable type electronic device, electric pow- 
er is supplied from a battery pack, which is removably 
mounted on a main unit of the device. In the portable 5 
type electronic devices used so far, no consideration 
has been given to the use of the devices in outdoor 
applications when it is raining, and there has been no 
adequate sealing means between the removable bat- 
tery pack and the main unit of the device, in particular, 10 
when a removable unit is mounted on the main unit of 
the device, a plane contact portion is structurally 
present between the removable unit such as the bat- 
tery pack and the main unit of the device, while there 
has been no adequate means for plane sealing to 15 
make the plane contact portion easily and conve- 
niently removable. In a portable type electronic de- 
vice using a nickel-hydrogen battery pack, it is not 
possible to closely seal the nickel-hydrogen battery 
pack because hydrogen gas is generatedln charging. 20 
Therefore, no special consideration has been given to 
the sealing between the main unit of the portable type 
electronic device and the battery pack in the conven- 
tional type portable electronic devices, and such de- 
vices are not designed in the splashproof construe- 25 
tion. 

With the diversification of the demands of the 
users in recent years, a splashproof function is now 
required for portable electronic devices so that the 
devices can be used conveniently outdoors even 30 
when it is raining. 

It is an object of the present invention to provide 
a splashproof construction for adequately sealing be- 
tween a removable battery pack and a main unit of a 
device, whereby the device can be used in outdoor 35 
applications even when it is raining and a nickel-hy- 
drogen battery pack can be mounted on it According 
to the present invention there is provided a portable 
electronic device, comprising a main unit, and a bat- 
tery pack adapted to be mounted on the main unit, 40 
whereby one of either the main unit or the battery 
pack has a boundary surface and a raised surface, a 
step being formed therebetween, and a guide rail pro- 
vided adjacent to the boundary surface, and the other 
of either the main unit or the battery pack has a per- 45 
Ipheral wall to be aligned with the boundary surface 
and a guide groove slidably engagable with the guide 
rail. 

Embodiments of the invention will now be descri- 
bed by way of example with reference to the drawings 50 
of which: 

Fig. 1 is a perspective view of the main unit of a 
portable telephone; 

Fig. 2 is a perspective view of a battery pack for 
the portable telephone of Fig. 1 ; 55 
Fig. 3 is a perspective view of the other end of the 
battery pack of Fig. 2. 

Fig. 4 is a front view of a seal plate provided on 



the battery pack of Figs. 2 and 3; 

Fig. 5 is a plan view seen from the bottom of the 

seal plate; 

Fig. 6 is a side view of the seal plate; 

Fig. 7 is a sectional view taken along the line A- 

A of Fig. 4; 

Fig. 8 is a sectional view taken along the line B- 
B of Fig. 4. 

Throughout the following description the terms 
"top" and "upper" will be used to described the end of 
the main unitf rom which the antenna projects and the 
corresponding end of the battery pack, and the terms 
"bottom" and "lower" to describe the opposing ends of 
the main unit and the battery pack. 

In Fig. 1, a reference numeral 1 denotes the main 
unit of a portable telephone. In Fig. 2 and Fig. 3, ref- 
erence numeral 2 denotes a battery pack adapted to 
be mounted on the main unit 1. The portion of the 
main unit 1 which receives the battery pack 2 includes 
a boundary surface for abutting the peripheral wall 11 
of the battery pack and a raised surface 3, a step be- 
ing formed between the boundary surface 4 and the 
raised surface 3. 

A pair of parallel guide rails 5 are provided at the 
border between the raised surface 3 and the bound- 
ary surface 4 extending along the long sides of the 
main unit 1 . The guide rail 5 extends continuously ex- 
cept for a notch provided near the top end of the main 
unit 1 (the end from which the antenna 22 protrudes). 

The guide rail 5 terminates short of the other end 
of the main unit 1 leaving a space 7 for receiving a cor- 
responding projection 6 of the battery pack 2 (as de- 
scribed later). Grooves 8 are provided extending par- 
allel to the boundary surface 4 in the rail 15, one such 
groove communicating with the space 7. 

A pair of parallel grooves 9 are formed extending 
along the long sides of the battery pack 2, with which 
the guide rail 5 is to be engaged. A peripheral wall 11 
is provided on the peripheral edge of the battery pack 
2 and is higher than, and spaced by the groove 9 from 
an internal surface 10 of the battery pack 2. The per- 
ipheral wall 11 and inner surface 10 are effectively 
stepped, providing a complimentary formation to the 
step between raised surface 3 and boundary surface 
4 of the main unit 1. Accordingly, when the battery 
pack 2 is mounted on the main unit 1 surfaces 3 and 
10 engage and the top of peripheral wall 11 engages 
with boundary surface 4. The projections 6 are pro- 
vided on the side of the peripheral wall 11, facing in- 
wardly. A pair of semi-circular notches 12 are provided 
at the bottom wall of the peripheral wall 11 which 
would abut the step 13 between the boundary sur- 
face 4 and raised surface 3 at the bottom of the main 
unit 1 . When the battery pack 2 is mounted on the tel- 
ephone main unit 1, the notch 12 is blocked by the 
step 13. 

On the upper end surface of the battery pack 2, 
a seal plate 14 is attached. The seal plate is made of 
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a deformable highly elastic material such as silicone 
rubber, urethane rubber, plastic elastomer or butyl 
rubber. At the bottom of the guide groove 9, a water- 
repellent sheet 15 is attached. The sheet 15 is made 
of a water-repellent fibre cloth or a non-woven fabric 5 
cloth impregnated with water-repellent material. 

The seal plate 14 is described with reference to 
Figs. 4 and 8. 

The upper end surface of the battery pack 2 con- 
sists of a vertical surface and an inclined surface, and 10 
the seal plate 14 has a corresponding vertical surface 
1 4a and inclined surface 1 4b to form a perfect fit with 
the upper end surface of the battery pack 2. As the 
sealing effectiveness of the plate 14 depends on the 
sealing pressure, trie seal plate 14 is of suitable shape is 
and dimension that, when the battery pack 2 is 
mounted on the main unit 1 a desired value of sealing 
pressure is obtained and the seal plate 14 is ade- 
quately deformed. 

A sealing portion 18 along a sealing line of the 20 
vertical surface 14a and a peripheral edge 19 along 
a sealing line of the inclined surface 14b each form a 
raised step on the sealing plate 14. When the battery 
pack 2 is mounted on the main unit 1 and the upper 
end surface of the battery pack 2 is abutted on the 25 
abutment surface of the telephone main unit 1, the 
sealing portion 18 and the peripheral edge 19 are 
brought into contact with corresponding portions of 
the main unit 1, and the sealing pressure is main- 
tained at a desired value. 30 

A projection 20 is formed approximately at the 
centre of the seal plate 14. The projection 20 is ar- 
ranged to project into and block a complementary re- 
cess 21 formed on the abutment surface of the main 
unit 1 when the battery pack 2 is mounted on the main 35 
unit! 

In Fig. 3, reference numeral 16 denotes an en- 
gaging pawl to be engaged with a hook (not shown) 
on the main unit 1. A release button 17 (shown in Fig. 
1) is provided to release the engagement between the 40 
hook and the engaging pawl 16. 

When mounting the battery pack 2 on the main 
unit 1, the main unit 1 and the battery pack 2 are 
aligned, the projection 6 formed on the peripheral wall 
11 of the battery pack 2 positioned at the space 7 at 45 
the end of the rail 15 on the main unit 1, and the bat- 
tery pack 2 is slid upward. The projection 6 is slid into 
the engaging groove 8 and engaged, and the pawl 16 
on the battery pack 2 is engaged by the hook on the 
main unit 1 . The battery pack 2 is thus mounted and 50 
fixed on the main unit 1 . As described above, the 
notch 12 in the peripheral wall 11 is brought into con- 
tact with the step 13 on the main unit 1 and is blocked. 

Between the upper end surface of the battery 
pack 2 and the abutted surface of the main unit 1, the 55 
seal plate 14 is present When the pawl 16 is engaged 
by the hook, the sealing portion 18 and the peripheral 
edge 19 of the seal plate are deformed by predeter- 



mined amounts. The upper end surface of the battery 
pack 2 and the corresponding surface of the main unit 
1 are closely fitted to each other, and looseness or 
rattling of the battery pack 2 is eliminated by the re- 
storing force of the elastic seal plate 14. Further, be- 
cause the area of abutment of the sealing portion 18 
and the peripheral edge 19 is limited, sufficient seal- 
ing can be achieved without requiring strong fixing 
means such as screwing. 

Between the upper surface of the guide rail 5 and 
the bottom of the guide groove 9, the water-repellent 
sheet 15 is present. This water-repellent sheet 15 al- 
lows smooth sliding movement of the battery pack 2 
with respect of the telephone main unit 1 and prevents 
the intrusion of water through any gaps present be- 
tween the guide rail 5 and the water-repellent sheet 
1 5 by surface tension of the water-repellent sheet 1 5. 

The intrusion of water at the boundary between 
peripheral wall 11 of the battery pack 2 and the. 
boundary surface 4 of the main unit 1 is prevented by 
the step between the raised surface 3 and the bound- 
ary surface 4, by the guide rail 5, by the seal plate 1 4, 
and by the water-repellent sheet 15. Further, any wa- 
ter that does infiltrate flows along the boundary sur- 
face 4 and is drained away through the notches 12 in 
the peripheral wall 11 so that it does not pass beyond 
the step formed on the main unit 1. 

Because the guide rail 5 is substantially continu- 
ous it serves as a splashproof wall. Although gaps are 
provided in the guide rail the present inventors have 
found by experiments that its function as a splash- 
proof wall is not impaired. Therefore, there is no need 
to use fastening means such as bolts in sealing the 
sliding portion, and the battery pack can be removed 
freely. 

When the battery pack 2 is mounted on the tele- 
phone main unit 1 and is continuously fast charged af- 
ter it has been already completely charged, gas may 
be generated, but the generated gas passes through 
small gaps between the step 13 and the peripheral 
wall 11 and is dispersed through the notches 12 to the 
atmosphere. Accordingly, when gas is generated 
from the battery pack 2, the present invention pro- 
vides a splashproof electronic device still capable of 
dispersing gas to the atmosphere. 

The sealing portion 18 and the peripheral edge 
1 9 can, of course, be provided not only on the periph- 
eral edge of the seal plate 14 but also, or alternatively, 
on the boundary portion of the main unit 1 to be 
sealed. Similarly, the guide rail 5 can be provided on 
the battery pack 2, the guide groove 9 being provided 
on the main unit 1. 

The sealing system of the present invention can 
be applied equally to electronic devices having a re- 
movable unit other than the portable telephone. 

As described above, the present invention pro- 
vides a splashproof construction for a portable elec- 
tronic device with a removable battery pack. It is a 
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sptashproof construction allowing evaporation and 
dispersion of the gas generated and suitable for the 
use of a battery pack of nickel-hydrogen battery. 



Claims 

1. A portable electronic device, comprising a main 
unit (1), and a battery pack (2) adapted to be 
mounted on the main unit (1), whereby one of 10 
either the main unit (1) or the battery pack (2) has 

a boundary surface (4) and a raised surface (3), 
a step being formed therebetween, and a guide 
rail (5) provided adjacent to the boundary surface 

(4) , and the other of either the main unit (1 ) or the 15 
battery pack (2) has a peripheral wall (11) to be 
aligned with the boundary surface (4) and a guide 
groove (9) slidably engagable with the guide rail 

(5) . 

20 

2. An electronic device as claimed in claim 1, 
wherein a notch (12) is formed in a bottom wall of 
the peripheral wall (11) which abuts the step. 

3. An electronic device as claimed in claim 1 or 25 
claim 2, wherein a water-repellent sheet (15) is 
provided at the bottom of the guide groove (9). 

4. An electronic device as claimed in any preceding 
claim in which a seal plate (14) is provided either so 
on the end surface of the battery pack (2) which 
abuts an abutment surface of the main unit (1) 
when the battery pack (2) is mounted on the main 

unit (1) or on the abutment surface of the main 
unit (1). 35 

5. An electronic device as claimed in claim 4, 
wherein the seal plate (14) has a stepped portion 
(18, 19) along a sealing line. 

40 

6. An electronic device as claimed in claim 4 or 
claim 5 in which the seal plate (14) is formed of 
elastic material. 

7. An electronic device as claimed in any one of 45 
claims 4 to 6 in which the main unit (1 ) and battery 
pack (2) are held in engagement by a hook and 
pawl arrangement (16). 
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